ABsTRAcr Jejunal bypass has restored normal swallowing in six patients with benign intractable lower oesophageal stricture resulting from (1) full-thickness reflux oesophagitis and hiatal hernia, (2) reflux associated with columnar-cell-lined oesophagus, (3) ingestion of lye, and (4) achalasia with retort-shaped oesophagus. In this technique a segment of jejunum is joined to oesophagus and stomach without resection of the stricture. The procedure is of greatest value in elderly patients with persistent dysphagia and poor respiratory reserve and when previous surgical procedures have failed to relieve the obstruction caused by a benign stricture. Though the number of such patients is small their needs are great and this procedure has provided excellent relief of symptoms during a follow-up period ranging from three to nine years.
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In our unit 13% of all patients with hiatal hernia have oesophagitis requiring specific treatment. About 1% of all patients seen with hernia have a full-thickness stricture of the cardia that requires some form of foregut reconstruction.' Complicated strictures of the lower oesophagus from lye burns and third-stage achalasia have also required surgical relief.
In the past 28 years we have used jejunum as an oesophageal substitute for these patients in three ways2: (1) As a Roux-en-Y oesophagojejunostomy after excision of the stricture, the stomach being completely bypassed; after the reports of Callender et al in 19613 this procedure was abandoned. (2) As an interposed segment between oesophagus and stomach after excision of the stricture, with pyloroplasty; this procedure is excellent for those in the first and second decades of life with full-thickness stncturing at the cardia. (3) As a bypass segment between oesophagus and stomach, leaving the strictured segment in place.
This paper describes this last procedure and reports the results up to nine years after operation in six patients (table) . The (fig 2a) . Because of the failure of these dilatations, a jejunal bypass was performed on 2 May 1972. The jejunal segment was placed in a retrocolic position and the upper end anastomosed obliquely to the side of the oesophagus above the stricture, the position of which was determined by palpating a wide-bore stomach tube passed down the oesophagus by the anaesthetist. The jejunogastric and jejunojejunal anastomoses were then completed and a temporary Stamm feeding gastrostomy was inserted.
After operation the patient had no further dysphagia and eight years later was fit and swallowing normally (fig 2b) . He (fig 3a) . In September 1972 he had a second oesophageal perforation, again requiring emergency right thoracotomy and repair. Severe dysphagia continued, however, and a jejunal bypass of the stricture was performed in October 1972, with return of normal swallowing (fig 3b) . He died in March 1977 from carcinoma of the lung, four and a half years after the bypass operation. Necropsy confirmed that the lower third of the oesophagus contained several fibrotic strictures and that the jejunal bypass was patent and healthy. PATIENT 5 In 1954 a woman aged 52 complained of 30 years' dysphagia, which was found to be due to achalasia.
At that time, because of protracted treatment for bilateral detached retina, she declined any treatment for her dysphagia. Repeat barium studies in 1961 and 1970 showed increasing oesophageal dilatation and tortuosity and manometric studies showed no peristalsis.
In September 1971 a Heller's extramucosal cardiomyotomy was performed, with an Allison-type hiatal repair because of an associated enlarged oesophageal diaphragmatic hiatus. Between 1972 and 1974 the patient had continued dysphagia and the cardia was dilated with difficulty on six occasions. The lower oesophagus had now become even more retort-shaped and the dilatations were increasingly hazardous (fig 4a) .
In May 1975, when the patient was 72, the cardia was again explored. Perioesophageal adhesions were divided, after which the anaesthetist could pass a Hurst mercury bougie readily down the oesophagus into the stomach. Since all seemed Borrie, Bunton 
favourable, the procedure was terminated and the chest wall closed. Within three months, however, progressive dysphagia returned and the patient's weight fell from 67 to 55 kg. In December 1975 a jejunal bypass was performed and 13 days later the patient could eat normally (fig 4b) . Six years later her swallowing remains normal. PATIENT 6 In 1951 a woman aged 47 had a transabdominal Heller operation for achalasia, which had been present for seven years. In 1957, because of continued symptoms and increasing dilatation of her oesophagus, a transthoracic Heller operation was performed, with the cardiomyotomy extending from the inferior pulmonary vein on to the stomach for 2 cm. Oesophagoscopy and further dilatations were required in 1964 and annually from 1966 until 1977. On the last occasion it was impossible to negotiate the strictured cardia and a jejunal bypass was performed in October 1977. Since then she has had no further dysphagia and is currently well.
Discussion
Dilatation at oesophagoscopy is the first line of treatment for benign strictures of the cardia and is successful in most cases. There remains, however, a small but important group of patients with intractable strictures in whom something more permanent is required, irrespective of the cause of the stricture. Various operations which conserve the oesophagus are available for this purpose but some of these had already been tried in five of our six cases and had failed to relieve the dysphagia. To restore normal swallowing therefore we elected to reconstruct the alimentary tract using a segment of normal gut.
This can be done either with or without resection of the stricture. The advantages of leaving the stricture in place are that the operating time is shortened, which may be important in elderly patients or those with poor respiratory reserves, and that a difficult mediastinal dissection is avoided. This again may help to diminish the risk of postoperative complications. A theoretical disadvantage is that carcinoma may develop in the strictured area but there has been no evidence of this in our patients, who have been followed for up to nine years.
The purpose of this paper is to show that bypass without excision of the stricture not only is feasible but permits long-term satisfactory swallowing. There are alternative methods of reconstruction using stomach or a segment of colon, but in this unit we have had no experience with the former and the colonic reconstructions which have been done for various reasons have not always provided satisfactory swallowing. Radiological and oesophageal pressure studies in our unit have shown that the jejunal segment can retain active peristalsis; we have seen no evidence of gastro-oesophageal reflux or late stricture formation, and the technique has restored excellent swallowing in all six patients. Our study investigated reversibility of FEVI and FVC response to 200 ,ug of inhaled salbutamol in patients with a forced expiratory ratio < 60%, labelled by clinicians as asthma (n = 481) or chronic bronchitis/emphysema (n = 356) and in a control group with sarcoidosis (n = 294). While reversibility in chronic bronchitis and sarcoidosis was normally distributed in asthma it was skewed and the asthma group could be split into two normally distributed populations (asthma group 1 mean 8-1% ± 9-1 %, n = 238; asthma group 2 mean 27-8% ± 16%, n = 247). Asthma, chronic bronchitis, and emphysema all had significantly greater reversibility of FEV1 than sarcoidosis, in which it approximates to that seen in normal subjects (2.5% ± 3 9; n = 75 Watanabe et al. Am Rev Respir Dis 1974; 109: 550 also less breathless after riding the lightweight tricycle (visual analogue score 6-8 ± 2-2) than the NHS tricycle (8-1 + 0.8) or the bicycle (7-6 ± 2.8) or walking (7-9 ± 2-7) despite having travelled the greatest distance. Oxygen consumption during cycling was less than half that during walking at an equivalent speed. Patients quickly adapted to the lightweight tricycle, which had the advantages of lightness and stability. Patients could adopt a good breathing posture and if they became breathless could stop to recover without dismounting. The improvement in exercise tolerance on a cycle is considerably greater than that achieved by conventional medical treatment, and we believe that a lightweight tricycle has potential in rehabilitation.
